Construction of a high-efficiency cloning system using the Golden Gate method and I-SceI endonuclease for targeted gene replacement in Bacillus anthracis.
To investigate gene function in Bacillus anthracis, a high-efficiency cloning system is required with an increased rate of allelic exchange. Golden Gate cloning is a molecular cloning strategy allowing researchers to simultaneously and directionally assemble multiple DNA fragments to construct target plasmids using type IIs restriction enzymes and T4 DNA ligase in the same reaction system. Here, a B. anthracis S-layer protein EA1 allelic exchange vector was successfully constructed using the Golden Gate method. No new restriction sites were introduced into this knockout vector, and seamless assembly of the DNA fragments was achieved. To elevate the efficiency of homologous recombination between the allelic exchange vector and chromosomal DNA, we introduced an I-SceI site into the allelic exchange vector. The eag gene was successfully knocked out in B. anthracis using this vector. Simultaneously, the allelic exchange vector construction method was developed into a system for generating B. anthracis allelic exchange vectors. To verify the effectiveness of this system, some other allelic exchange vectors were constructed and gene replacements were performed in B. anthracis. It is speculated that this gene knockout vector construction system and high-efficiency targeted gene replacement using I-SceI endonuclease can be applied to other Bacillus spp.